We find that the short-term deviations from long-run consumption-wealth relationship (d cay) forecast stock market returns and serve as a conditioning variable in the capital asset pricing model (CAPM) for explaining the crosssection of stock returns for the United Kingdom and Japan. Our cross-sectional regressions using d cay as a conditioning variable as opposed to using an alternative variable, c tay, constructed using calender time in place of consumption indicate that it is unlikely to be a spurious variable and provides useful information concerning the economic fundamentals. We show that both a consumptionbased capital asset pricing model (CCAPM) and a human-capital-augmented capital asset pricing model (HC-CAPM) in conjunction with this conditioning variable can explain much of the cross-section of stock returns in each of the two countries; yet, in terms of relative performance, our results tend to favor the conditional HC-CAPM over the conditional CCAPM for pricing U.K. and Japanese cross-sectional returns.
INTRODUCTION
In the past two decades the Sharpe-Litner-Black capital asset pricing model (CAPM) and the consumption-based capital asset pricing model (CCAPM) have faced challenges in accounting for the cross-section of equity returns. A major anomaly appeared with the discovery of the "value effect" that stocks with lower P/E ratios, lower P/D ratios, or lower priceto-book values tend to have higher returns. A related anomaly arose from the finding that stocks with smaller market sizes tend to have higher returns (particularly in January).
1 The (C)CAPM, despite their theoretical elegance, have had a difficult time explaining these anomalies.
On the empirical ground, French (1992, 1993) find that, in addition to the market return, returns on two mimicking portfolios based on size and book-to-market equity premium (e.g., the two previously identified anomalies) can help explain the cross-sectional returns of the 25 benchmark portfolios sorted on size and book-to-market ratio. Their work with Davis (Davis, Fama, and French 1996) presents similar evidence in the pre-COMPUSTAT era. They attribute these findings to the high bookto-market minus low book-to-market equity return (HML) and the small minus big return (SMB) may contain information about the risk of distress which is not captured by the (C)CAPM. Fama and French (1996) further this argument by demonstrating that many of the asset pricing anomalies discovered during the past twenty years, possibly with the exception of the "momentum effect", might be attributable to mis-specifications of the models. In a sequel, Fama and French (1998) examine a two-factor international capital asset pricing model that incorporates a global distress factor in the pricing kernel and show that it performs significantly better than a one-factor model in explaining value portfolio returns.
Recent research has devoted much effort to reconciling the theoretical soundness of the (C)CAPM and the empirical success of Fama-French multifactor models. One strand of this literature focuses on identifying additional risk factors or offering risk-based explanations of the empirical success of the Fama-French unconditional multifactor models.
2 Another strand of this literature attempts to "resurrect" the (C)CAPM by identi-1 The size premium seems to have been shrinking over the last twenty years. Interested readers are referred to Basu (1977) , Rosenberg, Reid and Lanstein (1985) , De Bondt and Thaler (1985) , Jaffe, Keim and Westerfield (1989) , Chan, Hamao and Lakonishok (1991) , Fama and French (1992) , and Lakonishok, Shleifer and Vishny (1994) for detailed discussions of these asset pricing anomalies.
2 Fama and French (1992) originally relate the B/M ratio to default or financial distress risk, while Fama and French (1995) and Chen and Zhang (1998) find indeed that firms with higher B/M ratios tend to have lower earnings, higher financial leverage, more earning uncertainty, and are more likely to cut dividends. Jagannathan and Wang (1996) and Jagannathan, Kubota and Takehara (1998) argue that the SMB factor may proxy for risk associated with human capital or labor income. Lewis and Vassalou (2001) fying variables that contain conditioning information for time-varying risk premium or time-varying beta representation. The recent studies by Lettau and Ludvigson (2001a , 2001b follow this second strand and propose aggregate consumption-wealth ratio as one such conditioning variable, as is suggested under some "mild" assumptions by a representative household's binding intertemporal budget constraints. Based on postwar U.S. data, they construct a measure of short-term deviations from a long-run cointegration relationship among the logarithm of consumption (c), labor income (y), and aggregate wealth (a), while confirming the existence of such a cointegration relationship in their sample. Using this constructed measure, they show that such fluctuations in aggregate consumption-wealth ratio can help forecast stock market returns at short and intermediate horizons, and the measure can also serve as a useful conditioning variable in both a CCAPM and a human-capital-augmented capital asset pricing model (HC-CAPM) for explaining the cross-section of stock returns in the U.S. More specifically, the cay that they construct helps forecast about 9 percent of the one-quarter-ahead excess market return and explain about 70 percent of the cross-sectional returns in U.S. data within the framework of Breeden's (1979) CCAPM and Jagannathan and Wang's (1996) HC-CAPM.
This paper conducts a similar investigation for the United Kingdom and Japan. Our analysis is largely motivated by three interrelated considerations. The first and foremost is related to a general concern about "datasnooping" bias (e.g., Lo and MacKinlay 1990) . Given that the data used in constructing cay in Lettau and Ludvigson's studies are available only at a quarterly frequency, the time series seems to be too short to allow for powerful out-of-sample tests crosstime. It is thus of particular interest to examine whether the kind of empirical success of cay that they report for the U.S. may also be achieved for other markets. In reality, out-of-sample tests cross-country have been a popular practice in empirical asset pricing research.
4 For our analysis here, we focus on the U.K. and Japan because establish a linkage of macroeconomic risk factors to the HML, the SMB, and the winner minus loser momentum (WML) mimicking portfolio returns. 3 The emphasis on conditional asset pricing has become increasingly popular over the last twenty years. See, among many others, Wang (2004) for a brief review of this trend.
4 There are many examples. As for the issue of identifying valid conditioning variables, while some more traditional candidates prove useful in predicting stock returns in the U.S., the forecasting abilities of similar variables are examined in other countries as well (even when there are sufficient time series observations in U.S. data). Among others, Harvey (1991) , Ferson and Harvey (1993) , and Solnik (1993) provide favorable crosscountry out-of-sample evidence for several such conditioning variables. However, there are also examples in which out-of-sample tests cross-country come up with unfavorable evidence. For instance, Griffin, Ji and Martin (2003) show that the finding by Chordia and Shivakumar (2002) that compensation for macroeconomic risk factors can explain the "momentum effect" in the U.S. may largely be country-specific. Similarly, Daniel, these are the next two major markets after the U.S., and because of data availability and data quality (to be discussed in more detail in Section 3). Further, this choice of our focus is broadly consistent with a general principle that Lo and MacKinlay argue should guide any out-of-sample test to minimize the likelihood of data-snooping. That is, the test should be conducted over different and weakly correlated datasets. On an a priori basis, it is known that cross-country correlation in consumption is generally weak. For example, according to Huang and Liu (2003) and the references therein, the average consumption correlation among major OECD countries is in the vicinity of 30 percent. More relevantly, the absolute value of correlation in cay between the U.S., the U.K., and Japan falls well within the range of 0.10-0.30 for most sub-sample periods in our data. Therefore, our empirical tests are more likely to be independent rather than correlated.
The second consideration has to do with some recent debates over the information content of cay. For instance, Avramov (2002) and Brennan and Xia (2002) question the ability of cay as a conditioning variable in forecasting future stock returns. In particular, Brennan and Xia argue that the in-sample forecasting power of cay as reported by Lettau and Ludvigson might be spurious owing to a "look-ahead" bias introduced by the use of a full sample in estimating the cointegration parameters. They show that an alternative variable, tay, constructed using "calender time" in place of consumption, performs at least as well as cay in forecasting stock returns in-sample, but neither has much out-of-sample forecasting ability based on U.S. data. The dispute has generated much controversy over the validity of using cay as a sensible conditioning variable in asset pricing, as manifested in the recent exchange between Brennan and Xia and Lettau and Ludvigson (2002) . As the above paragraph alluded to, the kind of cross-time out-ofsample test by Brennan and Xia might have test power considerations due to the lack of sufficient quarterly time series observations. By examining the two other major markets, and by contrasting the performance of cay and tay as a conditioning variable both in forecasting future stock returns and in explaining the cross-section of stock returns, our work should help to reconcile some of the controversies.
The third consideration is born out of a recent observation by Rudd and Whelan (2002) that the measures of data employed in Lettau and Ludvigson's cointegration tests and estimations might not be jointly consistent (in either the scopes of the original nominal variables or the deflator used in defining their real counterparts) with an underlying budget constraint (on the corresponding real variables) which they use to motivate their caybased approach in the first place. Based on one set of budget consistent Titman and Wei (2001) reject a risk-based explanation in favor of a characteristic-based explanation for Fama-French three-factor model based on Japanese data. measures, which represent some slight modifications to the ones used in the preceding analysis, Rudd and Whelan report that they cannot reject the null that there is no cointegration relation among the corresponding versions of the three real variables in postwar U.S. data. While this leaves open the question of whether there might exist a set of budget-consistent measures for U.S. data that would justify a cay-based approach, it does raise some concerns over the validity and robustness of Lettau and Ludvigson's finding. For instance, Rudd and Whelan interpret their result as to suggesting that the "mild" assumptions behind the theoretical basis for the preceding study might not be that innocuous: the validity of a host of approximations centered around the log-linear approximation to the budget constraint that provides a starting point for the cointegration-based approach depends crucially on the assumptions as to the stability over time of a number of ratios involving some unobservable variables; or, even if those approximations are satisfactorily accurate, the existence of a cointegration relation among the three logged real variables still hinges critically on the assumptions as to the stationarity of the expected growth rate of consumption or the expected rate of return to human or asset wealth, which could fail to hold if the economy experiences periodic structural changes.
5 While direct testing of these assumptions is generally difficult due to the involvement of unobservable variables, cointegration test or estimation based on a sub-sample period considerably shorter than the one used in Lettau and Ludvigson's study is likely to suffer from significant small sample biases, as noted by both Lettau and Ludvigson (2002) and Rudd and Whelan. The analysis presented in this paper uses budget consistent measures and full samples of our U.K. and Japanese data and thus should help address this issue from a different perspective.
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Our results are easy to summarize. We first construct a measure of cay for the United Kingdom and Japan after testing and estimating the coefficients of a cointegration relation among the three logged real variables based on the full samples of our data for the two countries. We then show that this measure constructed for the U.K. and Japan posses excellent short-term forecasting power and, more importantly, when it is used as a conditioning variable in the CCAPM or the HC-CAPM, the conditional version of either of these two models can explain the cross-section of stock returns in these two countries. Further, our cross-sectional regressions using cay as a conditioning variable, as opposed to using an alternative variable, tay, constructed using calender time in place of consumption, suggest that the former is unlikely to be a spurious variable in that it provides useful information concerning the economic fundamentals in the U.K. and Japan. Finally, in terms of relative performance, our empirical finding tends to favor the conditional HC-CAPM, as presented by Jagannathan and Wang (1996) , over the conditional CCAPM for pricing U.K. and Japanese crosssectional returns.
The rest of the paper is organized as follows. In Section 2, we discuss briefly the theoretical footing of cay. In Section 3, we describe in some detail our construction of the cay measure for the U.K. and Japan, and of the Fama-French style size and book-to-market equity double-sorted portfolio return series and factor return series, using the dynamic least square method. In Section 4, we present some preliminary statistics governing various characteristics of the testing asset, the cay, for the two countries. We report in Section 5 our finding about the forecasting power of the cay at various time horizons based on our U.K. and Japanese data and in Section 6 we test the empirical performance of the conditional version of the CAPM, the CCAPM, and the HC-CAPM using the cay as the conditioning variable. We conclude in Section 7.
THEORETICAL FOUNDATION
The idea that aggregate consumption-wealth ratio might provide useful conditioning information for asset returns can be revealed by rewriting under some mild assumptions a representative household's binding intertemporal budget constraints into a single budget representation. The observation takes its original root in Campbell and Mankiw (1989) and is validated by Lettau and Ludvigson (2001a) .
It starts with periodt budget constraint,
where W t denotes aggregate wealth at the beginning of period t, R W,t+1 denotes its return in period t, and C t denotes the household's consumption during period t, and then log-linearizes this budget equation to obtain an approximation of the log-linear consumption-wealth ratio,
where the lower-case variables are the log-deviation of the corresponding level variables from their steady-state values. Here, ∆ denotes the firstorder difference operator, and ρ W denotes the steady-state investment ratio, 
where ω = A/W , assuming its stability over time, and the return on aggregate wealth can be approximated by a weighted sum of the return on financial assets and on human capital,
If aggregate labor income well describes the nonstationary component of human capital, as suggested by several theories (see Lettau and Ludvigson 2001a for details), then a simple relation h t = κ + y t + z t holds, where κ is a constant, and z t is a zero-mean stationary random variable.
Substituting this relation into equation (2) and taking conditional expectation, one obtains the following relationship:
Under the assumptions that all terms on the right-hand side of equation (5) are stationary, the left-hand side must also be stationary. This implies that c t , a t and y t must be cointegrated with a cointegrating vector (1, −ω, 1 − ω). Maintaining these assumptions, we will from now on denote the left-hand side of equation (5) by cay t , following Lettau and Ludvigson (2001a) . The equation suggests, as they argue, that as long as expected future returns on human capital and consumption growth are not too variable, or if they are highly correlated with expected future returns on assets, cay t should help forecast the latter. In other words, cay t should provide useful information about market expectations of future asset returns.
DATA CONSTRUCTION
The broad purpose of this paper is to examine the empirical performance of cay as a conditioning variable in capital asset pricing models so as to explaining the cross-section of stock returns in the United Kingdom and Japan. Besides the justifications mentioned in the introduction, this focus on the U.K. and Japan is also motivated by the following considerations. First, for many countries, quarterly data on consumption, household wealth, and household incomes are not available. We have relied primarily on Bertaut (2002) but also contacted various central banks and statistical bureaus for data availability. Our investigation reveals that among major OECD countries the types of quarterly data with a satisfactory size required for our analysis are available only for Australia, Canada, France, Japan, and the U.K. Further, for some of these countries (e.g., Canada), their macro data (at the time of this project being undertaken) are undergoing substantial revisions in efforts to bridge the differences in previous publications, which make their usage rather limited. Second, besides the availability of macro data, we also need to consider the availability of equity market data. The previous literature generally uses Datastream as a primary source for these types of data. Yet, we find that Datastream (which in turn draws substantially from the WorldScope database) has very limited coverage for Australia and France in early years. As discussed in the previous literature, use of Datastream may also be subject to substantial survivorship bias, which may complicate the interpretation of the underlying results. All considered, we restrict our analysis to U.K. and Japanese data.
Constructing cay and Risk-Free Rates
Household consumption, income, and wealth data for each country are taken from the country's national income and product accounts, flow of funds accounts, and household sector balance sheet accounts. We try our best to make our data definition consistent with what has been used by Lettau and Ludvigson (2001a, b ), yet some cross-country difference exists in recording and defining statistics. Our later discussions will highlight the delicacy in constructing our budget-consistent measure of cay for the U.K. and Japan. We proceed by first reproducing the key definitions of consumption, income, and household sector wealth from Bertaut (2002) , which contains an excellent survey of the difference in definition and construction of cross-country macro variables.
The total personal consumption expenditures taken from each country's national income and product accounts are used in constructing aggregate consumption for each country. To construct aggregate income, total personal disposable income is used for the United Kingdom and the compensation of employees is used for Japan. To construct aggregate wealth, we take somewhat different approaches for the U.K. than for Japan, depending on data availability. For the U.K., we use the quarterly total household sector wealth, consistent with the wealth measure used by Lettau and Ludvigson (2001) for the U.S. For Japan, quarterly household sector wealth data are not available, and we instead use the financial sector household wealth as a proxy, following Bertaut (2002) .
7 To construct the risk-free rates, we use the 91-day government bond yield (RMGBS@UK) from the Global Insights for the U.K., and the 30-day Gensaki rate from PACAP database for Japan, as in Daniel et al. (2001) .
After constructing the consumption, income, and wealth data, we test and estimate cointegration relations among the three variables. We first examine whether there exists a cointegration relationship among (the logarithm of) consumption, real income, and aggregate household wealth, defined and constructed above for the U.K. and Japan. For this purpose, we conduct the Phillips-Ouliaris (1990) residual based test, as well as the Johansen (1988 Johansen ( , 1991 likelihood based rank and trace tests. The number of lead and lag terms included in the specifications are determined by the information criteria (AIC and BIC) and the degree of significance of the lead and lag terms used in the dynamic least-square (DLS) regression. The Dickey-Fuller statistics are applied to the residuals of the DLS to test the null hypothesis of a unit root in the residuals that would imply the absence of a cointegration relationship among the variable under consideration. The number of lags in the Dickey-Fuller regression is chosen based on the AIC and SBC information criteria. Lags here refer to the number of lags of first order differences used in the regression in obtaining the Dickey-Fuller test statistics. Our testing results generally support the hypothesis that a stable cointegrating relation among the three variables exists for the U.K. and Japan once the number of lags is appropriately chosen. These testing results are summarized in Table 1 . To estimate the cointegration relationship, we follow Lettau and Ludvigson (2002a,b) and use the DLS method developed by Watson (1993 
where ∆ denotes the first difference operator, and k is chosen to truncate the series according to the information criteria. These empirical estimation results are broadly consistent with those obtained by Bertaut (2002) . For the U.K. sample, we establish similarly a stable and theory consistent cointegration relationship between the three variables for the period of 1970:Q3 to 2000:Q3. As in Bertaut, our investigation points to possible parameter instability across the whole sample for Japan; but, after we restrict attention to the sample period of 1980:Q1 to 2001:Q3, we establish a stable and theory consistent cointegration relation among the three variables under consideration. After subtracting the mean, the estimated CAY for the United Kingdom is cay(t) = log(real consumption) − 0.63 log(real income) − 0.19 log(real household net worth), and the estimated CAY for Japan is cay(t) = log(real consumption) − 0.79 log(real income) − 0.31 log(real household net worth).
Panel A in the table reports the estimated cointegration coefficients for the U.K. Note that we report only the coefficients for the contemporaneous terms. The top rows report the values of the Newey-West HAC standard errors and t-statistics, and the bottom rows show the White standard errors and t-statistics. The number of lags used in the dynamic least-square estimation is chosen such that either the lags significant at the 5 percent level are kept, or the model specification coincides with the proposed model according to SBC information criterion. This leads to the choice of the number of lead and lag terms to be one. Panel B in the table describes the same procedure applied to Japanese data. In both the U.K. and Japan, the time series regression coefficients are highly significant, as shown by very high t-statistics constructed based on White (1982) and Newey and West (1987) robust variance-covariance estimator. Further, the least-square estimates of the cointegrating vector parameter values are "superconsistent", and no adjustment in the corresponding t-statistics is needed for the regression coefficients estimated here and the econometric tests to be carried out later
For the United Kingdom, the aggregate consumption-wealth ratio is estimated as cay U K t = log(real consumption) − 0.63 log(real income) −0.19 log(real household net worth),
and for Japan, it is given by cay JP t = log(real consumption) − 0.78 log(real income) −0.31 log(real household net worth).
Consistent with the literature, when using cay as a conditioning variable in our cross-sectional asset pricing tests below, we will apply its demeaned values.
Constructing the Fama-French Portfolio Returns and Factor Returns
For the United Kingdom, we use a modified version of the Fama-French portfolio returns and factor returns originally constructed by Dimson, Nagel, and Quigley (2003) . This database has one important advantage over those used in the previous studies in that it is "survivorship bias" free, since, much in the way Davis, Fama, and French (1994) construct the U.S. version of the Fama-French portfolio returns and factor returns, a substantial amount of accounting information was hand-collected from the London Stock Exchange Yearbook. Yet, instead of having 25 portfolios as in the U.S. version, it contains only 16 portfolios. This is primarily due to the fact that in the U.K. size is correlated with book-to-market equity more strongly than in the U.S., and thus going to 25 portfolios would result in too few stocks in two of the corner portfolios, that is, the small and low book-to-market equity firms, and the big and high book-to-market equity firms. Further, the breakpoints are set at 40-60-80 for size and 25-50-75 percentiles for book to market ratio.
For Japan, we generally extend the dataset used by Daniel, Titman, and Wei (2001) , which ends in December 1997, to the later years obtained from PACAP database, though some anomalous facts emerging from the data construction procedure after 1997, which are possibly associated with the East Asian financial crises late 90's, are worth mentioning here.
If we conduct an independent sort of all firms in the sample based on the market capital (size) and book-to-market equity, there is no firm inside the big and high book-to-market equity portfolio in the year 1998. For the years 1999 to 2001, there are a few firms inside that particular portfolio. Meanwhile, there is also a substantial drop in the number of firms in the small and low book-to-market equity firm portfolio. We are thus left with several choices. First, we can conduct a non-independent sort based on the size and book-to-market equity, as in Lewis and Vassalou (2001) . Yet, as noted in Daniel et al., this would result in much less crosssectional variation of returns. Second, we can conduct a non-independent sort only for the year of 1998. We find that this "hybrid" procedure generates quite different sample characteristics. Therefore, independent and dependent sorts do not substitute with each other. To ensure consistency in measures of cross-sectional variation of returns, it seems that best to drop this particular year from our Japanese sample. Furthermore, since the sample characteristics are different since 1997, as a robust check, we implement the asset pricing tests for both the whole sample and for the sample containing only the data before 1997. Finally, we do not create the series by a non-independent sort because it would narrow the dispersion of value premium and make it difficult to compare our results with those obtained in the previous literature.
PRELIMINARY STATISTICS OF FACTORS AND TESTING ASSETS
We proceed by first reporting some preliminary statistics of factors and testing assets based on the Fama-French size and book-to-market equity double-sorted portfolio returns and factor returns. We find a substantial value premium in U.K. data, which is consistent with findings in the existing literature, with the highest value premium (fixing the size) of 2.06 percent per quarter. In contrast, there is no value or size premium in Japanese data, with the highest growth premium (or negative value premium) of 2.43 percent per quarter. Panel B of Table 3 indicates that growth (large) stocks outperform value (small) stocks in Japan, which is the opposite of the U.K. data. In general, the volatility of the Fama-French portfolio returns as measured by the standard deviation of returns is greater in Japan than in the U.K. data.
We now provide some descriptive statistics of factors and scaled factors. The descriptive statistics for the sample characteristics of factors used in the multi-factor asset pricing models are presented in Table 4 . For the U.K., while the consumption growth rate (DRCON ) scaled by the beginning of period consumption-wealth ratio cay t−1 , denoted as DRCON × CAY , and quarterly excess market return, M ERQ, are not statistically different from zero, all of the other factors or factors scaled by cay t are significantly different from zero at the 1 percent significance level. The beginning of period consumption-wealth ratio shows mild correlation with the current period consumption grow rate as of −14 percent, with excess market return as of 0.20, with the risk-free interest rate as of −0.21, and weak correlation with the high book-to-market equity minus low bookto-market equity portfolio quarterly returns HM LQ equal to −0.01 and with the small minus big quarterly return SM BQ equal to 0.02. For Japan, the correlation between the beginning of period consumption-wealth ratio and quarterly excess market return is weaker than that in the U.K., but both the sign and magnitude of correlation coefficients are the same. In contrast, the correlation coefficients between cay t−1 and HM LQ and between cay t−1 and SMBQ in Japan are reversed in sign as compared to the case with the U.K., equal to 0.05 and −.07, respectively. 
THE PREDICTIVE POWER OF CAY
To get a quantitative feel for the forecasting power of cay, we conduct an informal test using ordinary least-square regressions based on a full sample. Panel A in Table V reports the results from running the following OLS regression:
including the unadjusted and adjusted R 2 , regression coefficients, and NeweyWest HAC t-statistics. In the above regression, R m (t + k) is the market portfolio return k period ahead and R f (t + k) is the risk-free interest rate (on local market) k period ahead. As indicated by the Durbin-Watson statistics, serial correlation may not be an issue of concern in our regression analysis. For the U.K., cay contain a substantial amount of information about the upcoming quarters, as revealed by the relatively high R 2 (5 percent approximately) and the significance of it as a regressor. The predictive power of cay, as reflected in the forecasting regression of the four quarter ahead excess market return on it, decreases as the forecasting horizon gets longer (1 percent and 0 percent respectively). For Japan, cay seems to contain somewhat less information about the first quarter looking forward, but its information content seems to increase substantively as the forecast horizon increases to four quarters, and then to decrease as the forecast horizon extends to sixteen quarters ahead (5 percent and 0 percent respectively). See Table V for the details. Figures 1 and 2 illustrate the forecasting power of cay. The two figures plot respectively the quarterly excess market return, EM RQ t+1 , the HML portfolio return HM LQ t+1 , and the SMB portfolio return, SM BQ t+1 , against the beginning of period cay for the U.K. and Japan. These figures illustrate a striking pattern in which cay predicts excess market return EM RQ t+1 : the "directional" forecasting of excess market return EM RQ t+1 by cay t is strong in that it seems to capture market movements most of the time. We formally test the observation using a rank-and-sign based test which confirms our visual observation. However, cay does not seem to help much in forecasting the HMLQ and SMBQ portfolio returns, as revealed by the low R 2 and insignificant regression t-statistics. As a custom, we also examine the power of cay in forecasting accumulative excess returns. Panel B in Table VI reports the results from running the following ordinary least-square regression, with the cumulative excess market return over the next K quarters being the dependent variable on 
where Rm(k) − R f (k) is excess market return k quarters ahead (k = 1, 4, 16) of the current quarter t. In Panel B, the following OLS regression is carried out using all observations:
] is accumulative excess market return k quarters ahead (k = 1, 4, 16) of the current quarter t. As in the literature, estimated one-period lagged CAY is used to capture information currently available to the public. The sample covers 1970:Q3 to 2000:Q3 for the United Kingdom and 1980:Q1 to 2000:Q3 for Japan. We report the estimated regression coefficients in the first row for each country, and the Newey-West HAC t-statistics in the second row. The R 2 in the top row is unadjusted and the R 2 in the bottom row is adjusted. the left hand side: . 5 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 
CAY(t-1) SMBQ
for the case with K = 1 and 4. As the panel shows, for both the U.K. and Japan, cay is able to forecast K quarter accumulative excess market returns with a magnitude of approximately 15 percent.
The full-sample regressions presented here provide a measure of in-sample forecasting power of d cay. We restrict attention to the in-sample forecastability in this paper as we
THE CROSS-SECTION OF RETURNS AND CAY
Consider a linear beta representation of a multifactor model conditional on a time t information set Ω t :
where r 0,t is the "zero-beta" rate, β i,t is the factor loading, and λ t is the factor risk premium. Taking unconditional expectation in this conditional linear factor model gives rise to, via the law of iterated expectation,
which is a unconditional linear factor model modified by a unconditional covariance term cov (λ t , β i,t ). Unless this covariance is zero, which seems to be a questionable assumption, the validity of the conditional model does not imply the validity of the unconditional model. The possible violation of this assumption might have contributed to the failure in the empirical implementation of the unconditional linear asset pricing models. Fama and MacBeth (1973) point to this possibility of model mis-specification as manifested by the portfolio's beta moving around pre-and post-portfolio formation, and Jagannathan and Wang (1996) show that the risk premium and factor betas are indeed correlated in the U.S. To remedy the problem, research at least since the work by Jagannathan and Wang (1996) has focused on identifying "conditional" variables to capture the information content of the time-varying information set Ω t . Jagannathan and Wang specify risk premium as a linear function of the conditional variables Z t , while Cochrane (1996) specifies alternatively the coefficients as linear functions of the conditional variables Z t . One important advantage of this latter approach is that it allows one to apply well-recognized estimation and inference techniques such as Fama-MacBeth (1973) procedure. This is the approach that Lettau and Ludvigson (2002b) follow. It is also the approach that we take in the current paper.
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The Fama-MacBeth procedure first estimates the factor beta via a timeseries regression using either a full sample period or rolling window method. Given the relatively short horizon of our time-series data, we use full-sample estimation procedure instead of rolling estimation. For each asset i, the following regression equation is estimated without using any conditional are interested only in knowing whether d cay contains useful information about household consumption and investment optimizing behaviors, a question that can be answered by exploring the in-sample nature of the problem.
10 For details in comparing macroeconomic variables as conditional variables (or scaling variable as in Lettau and Ludvigson, 2002b) , see Hodrick and Zhang (2001) . For details in the econometric treatment, see Cochrane (2001) and Lettau and Ludvigson (2002b). variable,
or, the following regression equation is estimated with the conditional variable z t incorporated,
It then estimates the factor risk premium via a cross-sectional regression at each time t by regressing excess returns (R e i,t ) on the estimated beta factor of asset i ( β i ),
or, in the conditional setting, it estimates the following model:
The above beta pricing representation is general enough to net many of the familiar asset pricing models. In the case in which the only risk factor (f t+1 ) is excess market return, it reduces to the traditional CAPM model; if the only risk factor is the consumption growth rate, then it corresponds to the consumption-based CAPM (CCAPM) model; if there are multiple risk factors, such as excess market return and labor income growth, then it leads to the human-capital augmented CAPM (HC-CAPM) model; while if the risk factors include the mimicking portfolio returns, like the HML, SMB portfolio returns, in addition to excess market return, then it gives rise to the Fama-French (FF) three-factor model. With some mild assumptions, the pricing kernel can also be modified into
which involves a time-varying parameter set (Γ 1 + z t Γ 2 ), even though Γ 1 and Γ 2 can no longer be interpreted as factor betas.
Setup of Empirical Testing Models
For each country j, we estimate the following models using the FamaMacBeth procedure, which allows us to handle the econometric issues associated with a small sample. In what follows, R i,t denotes the i-th FamaFrench size and book-to-market equity double sorted portfolio return, M t denotes the return to market index, and RF t denotes the risk free interest rate. The following models are consider in turn.
(1) The classical CAPM:
(2) The three-factor Fama-French model:
3) The classical CAPM with cay t−1 as the scaling variable:
(4) The human-capital augmented CAPM (HC-CAPM) with cay t−1 as the scaling variable:
Here we also estimate the HC-CAPM without cay t−1 in the intercept term.
(5) The consumption CAPM (CCAPM) with cay t−1 as the scaling variable:
and with or with-out cay t−1 in the intercept term.
Testing Results
To examine the performance of alternative beta representations, we first estimate the traditional CAPM, the consumption-based CAPM (CCAPM), the human-capital augmented CAPM (HC-CAPM), with and without the scaling variables. Table VI summarizes some key discussions of our estimated factor loadings λ, the original Fama-MacBeth t-statistics, the tstatistics with Shanken's corrections, as well as the adjusted R 2 from the second pass cross-sectional regressions using the Fama-MacBeth procedure.
Some inferences about the models' empirical performance alluded to in the table based on U.K. and Japanese data conform to some familiar results obtained in the previous studies based on U.S. data. The CAPM without the conditional variable and labor income growth rate factor performs poorly in explaining the cross-sectional returns for both the U.K. and Japan, as manifested by the low adjusted R 2 and the statistically insignificant coefficient of excess market return. For the U.K., the coefficient of excess market return even has a negative sign, contrary even qualitatively to what theory would suggest. This failure of the model can also be seen in Figure 3 -the predicted return and the realized return do not come even close. The CCAPM without the conditional variable and laborincome growth rate factor works even worse for the U.K. and fairs only slightly better for Japan. In the end, neither of the two models performs well in pricing the cross-sectional returns for these two countries. The performance of the HC-CAPM without the conditional variable, as originally presented in Jagannathan and Wang (1996) , is mixed. It works significantly better than the (C)CAPM for Japan where the lagged laborincome growth factor is highly significant and the adjusted R 2 is as great as 45 percent (see, also, Jagannathan et al., 1998 ). Yet, it fairs no better than the (C)CAPM for the U.K., where the lagged labor-income growth is not significantly statistically different from zero and the adjusted R 2 is In this table, cross-sectional regressions (with an intercept term in the second stage cross-sectional regression) outcomes and test statistics from the second stage Fama-MacBeth procedures are shown. The regression coefficients (multiplied by 100) are in the first row of each model, the second raw shows Fama-MacBeth t-statistics, and the t-statistics after Shanken's corrections (in the bracket). For the R 2 statistics, the first row shows the unadjusted, and the second row shows the adjusted. For the calculation of Shanken's correction term, West and Newey HAC estimator is used based upon the optimal truncation criterion proposed by Newey.
also low. That said, one needs to apply caution when comparing the results presented here to those reported in Jagannathan and Wang or Jagannathan et al. that examines a sample period slightly different than ours. These previous studies of HC-CAPM use monthly data, which may contain many transitory components of labor-income growth rates within a quarter and thus be subject to greater measurement errors. This measurement concern may be strengthened by the statistical revisions to the macroeconomic variables which are not taken into account by these studies. In any case, there is a lack of empirical investigation in the performance of HC-CAPM based on U.K. data that can be compared against our results presented here.
Table VII contains our results from running the Fama-MacBeth regressions within the Fama-French three-factor model. These results confirm the empirical success of the three-factor model, in particular, the importance of the book-to-market equity in explaining the cross-section of average stock returns. For both the U.K. and Japan, the model explains much more of the cross-sectional returns (over 80$ percent for the U.K. and over 70$ percent for Japan) than the various versions of CAPM.
11 The book-to-market effect is stronger than the size effect. When both HM LQ and SM BQ factors are included in the regression, the average book-to-market slope (HM LQ) is 2.85 standard errors from 0 for the U.K. and 3.43 standard errors from 0 for Japan. Note that the HM LQ factor remains highly significant even after correcting for the sampling errors in the β's due to first-pass estimation: it is 2.27 standard errors from 0 for the U.K. and 2.88 standard errors from 0 for Japan. The paper's main results are contained in the rest of Table VII , which illustrates the contribution of cay as a conditioning variable to improving the performance of the various asset-pricing models. Due to the fact that some relevant macroeconomic data may only be available with a delay, we follow the tradition in the literature to use the lagged cay as the conditioning variable in our baseline Fama-MacBeth regressions.
12 The table presents the average and aggregated portfolios' pricing errors, as well as the chi-square (χ 2 ) statistics for the testing of the hypothesis that the pricing errors are jointly zero. Under the assumption that the errors in the first-stage Fama-MacBeth regressions are independently and identically distributed over time, the test statistic is given by
where the term 1 + λ Σ −1 f λ reflects Shanken's corrections (Shanken 1992 ) to account for the sampling errors in estimating the beta vectors via the time-series regressions, f is the variance-covariance matrix of the factors, ε F M is the estimated pricing errors vector, N is the number of pricing assets (in our current case, N = 16 for the U.K. and N = 25 for Japan), and K is the number of factors in a given model (in our current case, K is determined by the different beta representations).
13
13 Empirical asset pricing models featuring macroeconomic variables typically generate large estimation errors in the first-stage Fama-MacBeth regressions, and consequently the t-statistics for the cross-sectional regression's coefficients are typically small and the χ 2 -statistics are biased downwards (e.g., Jagannathan and Wang (1996) and Lettau and Ludvigson (2002b The main message conveyed in the table is that cay as a conditioning variable improves the pricing ability of virtually all of the models under consideration. Nevertheless, the degree of the improvement is not the same across models or countries. The result is more striking for the U.K., where the HC-CAPM works better than the CCAPM (somewhat in contrast to Lettau and Ludvigson's findings based on U.S. data) and it has the highest adjusted R 2 and lowest pricing errors among all models. As a matter of fact, without Shanken's corrections, the only models that have pricing errors not significantly statistically different from zero are the HC-CAPM and the Fama-French three-factor model. The portfolio pricing error decomposition provides consistent evidence that the HC-CAPM does a very good job in pricing the portfolios that prove to be difficult to price in general, such as the small size and high book-to-market equity portfolios. It is worth noting that the pattern in the pricing errors of both the HC-CAPM and the CCAPM are broadly similar to the pattern in the pricing errors of the three-factor model. model has pricing errors statistically significantly different from zero. Given the small sample problem that motivates Shanken's corrections in the first place, one needs to apply caution when inferring from the χ 2 -statistics about the models' pricing errors.
Notwithstanding the improvement in the models' pricing ability for Japan, the result obtained here is relatively less striking than that based on U.K. data. On one account, the evidence obtained based on Japanese data tends to reject the null hypothesis of no joint pricing errors for the models under consideration, as in the case without cay being used as a conditioning variable, though at a less significant level. Similar to the case for the U.K. (and consistent with Lettau and Ludvigson's findings based on U.S. data), including cay as a conditioning variable improves the pricing ability of the CCAPM, though the HC-CAPM still does a better job, just as in the case without cay. Nevertheless, the gain in having cay as a conditioning variable within the HC-CAPM is relatively smaller for Japan than for the U.K., as suggested by the significance level of the scaling variables and the multiplicative terms of scaling variables. This weakening in the result based on Japanese data may be a consequence of the mismatch between our constructed measure of cay for Japan and one implied by the theory. Recall that, due to a caveat in data availability and data quality, we have used Japanese household financial wealth to proxy its total household networth, and in doing so we have excluded its real estate wealth that was subject to some dramatic development of and burst in bubbles from 1980s to 1990s which might have had significant impacts on its household networth and behavior (see, also, Footnote 5). The measurement issue may be complicated by the fact that Japanese macroeconomic time series have gone through substantial revisions since 1970s.
The delicacy in constructing a theory consistent measure of cay for eliciting its information content, as manifested by the case of Japan versus that of the U.K., lends some empirical support to the theoretical implication that cay is an informative rather than spurious variable containing valuable information regarding household behavior. To drive the point home, we turn now to examining in more detail the contribution of cay as a conditioning variable in the models under consideration to explaining the cross-section of stock returns in the U.K. and Japan. To facilitate our analysis while helping connect to the literature, we conduct cross-sectional regressions under different model specifications using cay as a conditioning variable as opposed to using an alternative variable, tay, constructed using calender time in place of consumption.
6.3. The Cross-Section of Returns: cay versus tay as a Conditioning Valuable Some recent debates raise doubt about the information content of cay. For instance, Avramov (2002) and Brennan and Xia (2002) caution against the interpretation of cay as a conditioning variable in forecasting future stock returns, mainly on three grounds. First, the cointegrating relationship among household consumption, income, and wealth may not be stable over time, and the estimation procedure may be subject to misspecification error. Second, the estimation of cay using full sample data may be subject to a "look-ahead" bias. Third, the forecastability of cay may be spurious given that the market index, consumption, labor income, and household wealth may share the same time trend. To make their point, Brennan and Xia carefully designed a mechanical measure called tay t , which is the residual from running the following OLS regression based on a full sample:
where t is the calendar time, a t is the aggregate household wealth and y t is the labor income. Therefore, tay is constructed in a way similar to how cay is constructed, while it is calender time that is used in place of consumption. They show that tay so constructed tracks both excess market return and cay closely and argue that this provides evidence to suggest that cay's empirical success in helping forecast future stock returns in-sample might simply be attributed to a "look-ahead" bias introduced by the use of a full sample in estimating the cointegration parameters. They drive their point home further by showing that neither cay nor tay possesses much out-of-sample forecasting ability. Lettau and Ludvigson (2001a) offer arguments to address the issue of the "look-ahead" bias and Lettau and Ludvigson (2002) provide arguments to address the concern over the stability of the cointegration relationship among household consumption, income, and wealth. They emphasize, in particular, a major test power problem to which the kind of cross-time out-of-sample test by Brennan and Xia is likely to be subject owing to the lack of sufficient quarterly time series observations. Both Brennan and Xia and Lettau and Ludvigson base their evidence on U.S. data. Our results presented in the previous sections based on U.K. and Japanese data suggest that cay may be a useful conditioning variable in forecasting future stock returns. In this section, we contrast the performance of cay and tay as a conditioning variable in explaining the cross-section of stock returns for the U.K. and Japan. To do so, in our second-stage cross-sectional regressions, we also use tay constructed for the U.K. and Japan in place of the corresponding cay in the models under consideration. The kind of cross-country out-of-sample tests carried out here gives rise to further evidence supporting the theoretical implication that cay may contain important information concerning economic fundamentals, as we show now.
We proceed by first constructing the tay measure for the U.K. and Japan following the procedure proposed by Brennan and where t, a, and y are defined as before. The t-statistics of the regression coefficients in the brackets are computed with corrections for heteroscedasticity and autocorrelation. Surprisingly, we find little evidence that tay tracks cay for either the U.K. or Japan, in contrast to the finding by Brennan and Xia based on U.S. data. To be specific, the simple correlation between tay and cay is 0.34 for the U.K. and 0.16. for Japan. For our formal cross-sectional analysis, we investigate statistically whether tay may be a useful conditioning variable in helping explain the cross-sectional returns for either of the two countries. Our finding is summarized in Table 8 . According to Table VIII , there is little evidence that tay helps explain the cross-sectional returns for either country. Panel A of the table shows that, for the U.K., including tay as a scaling variable does not improve at all the ability of the CCAPM or the HC-CAPM in pricing the FamaFrench size and book-to-market equity double-sorted portfolio returns. On the contrary, when gauged by the adjusted R 2 , the explanatory power of the two models even deteriorates in the presence of tay as a scaling variable, with the deterioration in the explaining power of the HC-CAPM be substantial as the adjusted R 2 drops from 0.02 to −0.04. Similar deterioration in the explaining power of the CCAPM when tay is used as a scaling variable also holds for Japan. Though including tay as a scaling variable in the HC-CAPM helps somewhat in improving the model's ability in accounting for Japanese cross-sectional returns, such improvement is noticeably smaller than what is obtained when cay is used as a scaling variable instead. Overall, these cross-sectional regression results indicate that cay is unlikely to be a spurious variable. Its superior ability to tay in helping explain the cross-section of stock returns for the U.K. and Japan provides further evidence to support the theoretical implication that it may capture, at least in part, the time-varying information set concerning household investment-consumption behavior.
CONCLUDING REMARKS
This paper revisits an issue concerning the information content of the short-term deviations from long-run consumption-wealth relationship ( cay) in several popular asset-pricing models based on U.K. and Japanese data. We find that cay both helps forecast future stock returns and serves as a useful conditioning variable in a consumption-based capital asset-pricing model (CCAPM) and a human-capital-augmented capital asset pricing model (HC-CAPM) for explaining the cross-section of stock returns for the U.K. and Japan. Interestingly, in terms of relative performance, our results tend to favor the conditional HC-CAPM over the conditional CCAPM for pricing U.K. and Japanese cross-sectional returns. Our cross-sectional regressions using cay as a conditioning variable as opposed to using an alternative variable, tay, constructed using calender time in place of consumption indicate that it is unlikely to be a spurious variable and provides useful information concerning the economic fundamentals.
To check the robustness of our finding, we have also used the generalized method of moments in our empirical tests. The results are broadly consistent with those obtained using our baseline cross-sectional regression approach, although the coefficient estimates using the GMM are rather imprecise due to the well-known problem of the GMM associated with small sample properties of testing procedure and test statistics owing to the limited number of data points we have available for each country (see, also, Lettau and Ludvigson 2001b for the case with the U.S.). 14 14 A major issue in applying the GMM is the choice of the weighting matrix. In the literature, identity matrix, optimal weighting matrix, and the inverse of the second moment of the return matrix have all been used. Among others, Hansen, Heaton, and Yaron (1996) and Christiano and Den Hann (1996) argue that a second-stage GMM estimation is not suitable when the time-series sample relative to the cross-sectional sample is small. Cochrane (2001) offers a rule of thumb and recommends that if the
